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Description 

[0001] The present invention relates to radio commu- 
nication systems in wliicli a base station is in communi- 
cation witPi a number of secondary stations and more s 
particularly to code division multiple access cellular mo- 
bile communication systems, wherein contemporane- 
ous bi-directional communication is not possible due to 
the similar comparative amplitudes of received and 
transmitted signals. ?o 
[0002] In German patent DE-A- 3908942 there is dis- 
closed a process for determining the step response of 
a transmission channel by the transmission of test se- 
quence signals from a periodically repeated binary 
pseudo-noise sequence. At the beginning of a correla- 1S 
tion the contents of a correlation filter is made zero and 
in successive timing steps the output signals of an actual 
timing step are recursively renewed from the output sig- 
nals of a preceding timing step and scanning values of 
a scanning value sequence. At the moment of synchro- 20 
nisation of the scanning value sequence estimates for 
the step response are derived from the corresponding 
filter output signals. 

[0003] Code division multiple access together with di- 
rect sequence spread spectrum techniques can be used 2s 
in radio communication systems in which a base station 
is in communication with a number of secondary sta- 
tions. Code division multiple access enables a number 
of secondary stations to commun bate with a single base 
station using the same part of the radio spectrum in an so 
overlaid fashion. The secondary stations are distin- 
guished from one another by the assignment to each 
secondary station of a unique code. If orthogonal codes 
are used for spreading, the number of secondary or us- 
er, stations which can be accommodated in a single cell ss 
cluster of a multi-cellular communication system is 
equivalent to that obtainable in a time division multiple 
access system. If random codes are used, then the ca- 
pacity of the system is reduced somewhat, but, on the 
other hand, the constraints on the mutual synchronisa- 40 
tion between the secondary stations, hereinafter re- 
ferred to as users, are relaxed somewhat. 
This synchronisation is required to allow the code as- 
signed to a particular user to be used to separate a de- 
sired signal from that user from signals from other users, 4S 
which appear as interference on the selected channel. 
[0004] Radio communication, both in and out of doors 
is characterised by the reception at a given place of a 
number of time dispersed versions of a transmitted sig- 
nal. This phenomenon, which is due to multipath trans- so 
mission, leads to frequency selective fading and inter- 
symbol interference. If orthogonal code division multiple 
access techniques are used, then the reception of de- 
layed signals can destroy the code orthogonality which 
leads to a base-user link capacity similar to that achiev- ss 
able with the use of random codes. 
[0005] According to the invention, in one aspect there 
is provided a method of improving the link capacity of a 



radio communication system, comprising the operation 
of transmitting a pilot signal of a known form together 
with communication signals from a base station to a sec- 
ondary station, detecting the pilot signals at the second- 
ary station, determining any discrepancies between the 
transmitted and received pilot signals, operating upon 
the received pilot signals to restore the received pilot 
signals to their transmitted form and operating in the 
same way upon the communication signals so as to re- 
move distortions in the communication signals due to 
imperfections in the communication channel between 
the base and secondary stations, said secondary station 
is adapted to be able to transmit return signals to the 
base station and prior to transmission the return signals 
are operated upon in the same way as the signals re- 
ceived by the secondary station from the base station 
so as to pre-compensate the return signals for distor- 
tions due to the imperfections in the communication 
channel between the base and secondary stations, and 
wherein the base and secondary stations operate at the 
same carrier frequency and the time interval between 
the transmission of outward signals from the base sta- 
tion and the return signals is made to be short enough 
for reciprocity between the outward and return transmis- 
sions to be maintained. 

[0006] The necessary channel reciprocity is achieved 
by ensuring that both the base and secondary stations 
operate at the same carrier frequency and that the time 
interval between the outward and return transmissions 
is made as short as is practicable. The base station is 
caused to transmit during one tune slot and this is fol- 
lowed immediately by a second time slot during which 
synchronised transmission can be made to the base sta- 
tion by all the secondary stations which maybe included 
in the communication system. The duration of the time 
slots is made to be short in comparison with the channel 
coherence time thus satisfying the criteria for channel 
reciprocity. 

[0007] According to the invention in another aspect 
there is provided a radio communication system com- 
prising a base station and a plurality of secondary sta- 
tions wherein the base station is adapted to transmit a 
pilot signal of known form together with communication 
signals and each secondary station includes means for 
detecting the pilot signals, means for determining dis- 
crepancies between the known form of the pilot signals 
as transmitted by the base station and the form of the 
pilot signals as received by the secondary station, 
means for operating upon the received pilot signals to 
restore them to their form as transmitted by the base 
station and means for operating in the same way upon 
the communication signals to compensate them for dis- 
tortions arising from imperfections in the communication 
channel between the base and secondary stations. 
[0008] Preferably the secondary station is adapted to 
be able to transmit return signals to the base station and 
there is included means for operating upon the return 
signals prior to transmission in the same way as the 
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communication signals tinereby to precompensate tlie 
retum signals for tine imperfections in tfie communica- 
tion cliannel between the base and secondary stations. 
[0009] Tine invention will now be described, by way of 
example, with reference to the accompanying drawings, 
in which, 

Figure 1 is a block circuit diagram of a signal 
processing section of a base station or a radio com- 
munication system embodying the invention, 
FIGURE 2 is a block circuit diagram of a baseband 
signal processing section of a secondary station in 
the form of a handset receiver/transmitter, 
FIGURE 3 is a block circuit diagram of part of the 
transmitting section of the handset of Figure 2, and 
FIGURE 4 is a block circuit diagram of part of a re- 
ceiving section of the base station of Figure 1 . 

[0010] Referring to Figure 1, there is shown a trans- 
mitting section of a base station of a radio communica- 
tion system designed to communicate with a number of 
secondary user stations 'k' where 'k' is a function of the 
available bandwidth of the communication system. 
Each base-user station fon/vard channel (1) includes a 
convolution encoder (2), a framing and interleaving cir- 
cuit (3) and a code generator circuit (4), the phase of the 
code signals generated by any given code generator (4) 
being related to its respective channel (1). In addition to 
the user channels (1 ) there is an additional channel (5) 
which includes a separate code generator circuit (6) 
which Is used to generate a pilot, channel-sounding, sig- 
nal of known form which is applied to a scaling circuit 

(7) . The output from the scaling circuit (7) is applied to 
a mixing circuit (8) to which the outputs from all the user 
channels (1 ) also are applied. The output from the mixer 

(8) is used to modulate a carrier signal generated from 
a carrier generator circuit (9). The final modulated signal 
is applied to a transmitter not shown, via a filter circuit 
(10). 

[0011] In use, each usersignal modulates its code sig- 
nal generated by the associated code generator (6) and 
the resultants are summed in the mixer (8) with the pilot 
signal from channel (5) prior to transmission. 
[0012] If desired, the pilot signal can be added to the 
user signals at a higher power level than the user sig- 
nals. This will assist synchronisation and recovery of the 
carrier frequency at the user stations. 
[0013] Also, if amplitude modulation is used to imple- 
ment the communication system, then to prevent the 
complete loss of signal when the amplitude sum of user 
signals, pilot signals and the carrier signal is zero, the 
carrier signal can be generated at a non-Integral scaling 
factor compared with the other signals. 
[0014] The generation of the user identification codes 
and the summation can be achieved in a number of 
ways, with separate code generators as shown in Figure 
1, or with a scheme of look-up tables and 1's comple- 
ments adders. This part of the base station readily can 



be Implemented in VLSI, so avoiding the need for RF 
mixing. 

[0015] Referring to Figure 2, there is shown, schemat- 
ically, the signal processing section of a secondary sta- 

5 tion in the form of a handset recelverAransmltter. Recov- 
ery of the carrier signal and down conversion are as- 
sumed as the pilot signal and the combination of all the 
users signals in the communication system enables the 
recovery of the carrier signal to be implemented in a rel- 

TO atively simple way, for example, by a squaring loop. This 
is an Important feature of the invention as it is then pos- 
sible to use a frequency divided version of the carrier 
wave as clock reference throughout the handset receiv- 
er. Within the handset receiver there is a channel esti- 

1S mator 21 which includes three correlators 22, 23 and 24 
respectively, to which a received input signal from the 
base station is applied. The correlators 23 and 24 apply 
delays z""! and z"^ to the input signal applied to them. 
The outputs from the correlators 22, 23 and 24 are ap- 

20 plied to respective integrator and filter circuits 25, 26 and 

27 and provide output signals a^, a^ and a2 which rep- 
resent the communication channel characteristics for up 
to two code chips delay. The signals ag, a., and a2 are 
used to set up an inverse filter 28 to which the input sig- 

25 nals from the base station also are applied. The inverse 
filter 28 operates upon the signals received from the 
base station to remove distortions in the signals re- 
ceived from the base station due to imperfections in the 
communication channel between the base station and 

30 the user station. The corrected signals are applied to a 
correlator 29 prior to demodulation In any convenient 
manner. 

[0016] Code tracking can be achieved by monitoring 
the peak outputs from the channel estimator 2 1 and ad- 

35 justing the time delays of the correlators 23 and 24 ac- 
cordingly. By this means compensation for changing 
multipath delays can be achieved. 
[0017] The reverse, or return, link between the hand- 
set and the base station makes use of the channel qual- 

40 ity estimate derived by the signal processing section of 
the handset receiver described above. The channel be- 
tween the handset and the base station Is assumed to 
be reciprocal in the time division duplex system used in 
the embodiment of the invention which is being de- 

45 scribed. This assumption is reasonable because the 
carrier frequency is common to the forward and return 
links between the base station and the handsets and the 
user signal burst intervals are extremely short in com- 
parison with the channel coherence time. 

50 [0018] The return link Is shown schematically in Fig- 
ure 3. Speech coding Is performed in a manner identical 
to that employed in the base station forward link and the 
coded user return signals are applied to the inverse filter 

28 which was set up in the signal processing section of 
55 the handset receiver. The signals produced by the in- 
verse filter 28 are applied to a modulator 31 before being 
transmitted by a transmitter part of the handset 32. The 
inverse filter 28 operates upon the input user signals in 
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such a way as to pre-compensate them for the same 
imperfections in the channel between the base station 
and the handset as caused distortions in the forward sig- 
nal from the base station. 

[0019] When direct sequence transmissions from s 
each handset in a group are used, generated as de- 
scribed above, it is not necessary to implement any 
channel compensation in the receiving section of the 
base station because, in effect, this is performed by the 
predistortion of the signals from each user handset. The ?o 
base receiver, which is shown schematically in Figure 
4, consists of an array of 'm' correlators 41 , the outputs 
from which are applied to respective integrators 42 and 
thence to demodulators 43. 



Claims 

1. A method of improving the link capacity of a radio 
communication system, comprising the operations 20 
of transmitting a pilot signal of a known form togeth- 
er with communication signals from a base station 
(Fig 1) to a secondary station, detecting the pilot sig- 
nals at the secondary station (Fig 2), determining 
any discrepancies between the transmitted and re- 2s 
ceived pilot signals, responsive to said determining 
operating upon the received pilot signals to restore 

the received pilot signals to their transmitted form 
and operating in the same way upon the communi- 
cation signals so as to remove distortions in the so 
communication signals due to imperfections in the 
communication channel between the base and sec- 
ondary stations, wherein said secondary station is 
adapted to be able to transmit return signals to the 
base station and prior to transmission the return sig- ss 
nals are operated upon in the same way as the sig- 
nals received by the secondary station from the 
base station so as to pre-compensate the return sig- 
nals for distortions due to imperfections in the com- 
munication channel between the base and second- 40 
ary stations, and wherein the base and secondary 
stations operate at the same carrier frequency and 
the time interval between the transmission of out- 
ward signals from the base station and the return 
signals is made to be short enough for reciprocity 4S 
between the outward and return transmission to be 
maintained. 

2. A radio communication system comprising a base 
station (Fig 1 ) and a plurality of secondary stations so 
(Fig 2) wherein the base station is adapted to trans- 
mit a pilot signal of known form together with com- 
munication signals and each secondary station in- 
cludes means (22, 23, 24) for detecting the pilot sig- 
nals, means (21, 25, 26, 27) for determining dis- ss 
crepancies between the known form of the pilot sig- 
nals as transmitted by the base station and the form 

of the pilot signals as received by the secondary sta- 



tion, means (28) responsive to said means for de- 
termining for operating upon the received pilot sig- 
nals to restore them to their form as transmitted by 
the base station and means for operating in the 
same way upon the communication signals to com- 
pensate them for distortions arising from the imper- 
fections in the communication channel between the 
base and the secondary stations. 

3. A radio communication system according to Claim 

2 wherein the secondary station is adapted to be 
able to transmit return signals to the base station 
and the secondary station includes means for op- 
erating upon the return signals prior totransmission 
in such a manner as to pre-compensate the return 
signals for distortions arising from the imperfections 
in the communication channel between the base 
and secondary station. 

4. A radio communication system according to Claim 

3 wherein the secondary station is adapted to trans- 
mit at the same carrier frequency as the base sta- 
tion. 

5. A radio communication system according to Claim 
2 or Claim 3 wherein the means for operating upon 
the signals received by the secondary station so as 
to compensate them for distortions arising from im- 
perfections in the communication channel between 
the base and secondary stations is adapted also to 
operate upon the return signals prior to transmis- 
sion so as to pre-compensate them for distortions 
arising from the imperfections in the communication 
channel between the base and secondary stations. 

6. A radio communication system according to any of 
Claims 2 to 5 wherein the base station includes a 
plurality of forward communication channels (1), 
one for each secondary station and a pilot channel 
for generating a pilot channel sounding signal, each 
communication channel comprising a convolution 
encoder (2) to which user signals can be applied, a 
framing and interleaving circuit (3) and a user code 
generator circuit (4), the phase of the user code sig- 
nals generated by a given user code being indica- 
tive of its respective communication channel and 
the pilot signal channel comprising means for gen- 
erating a pilot signal of a known form, and an asso- 
ciated pilot signal code generator (6), means (8) for 
mixing coded user signals with the pilot signal, a 
carrier signal generator (9) the output from which is 
modulated by the output from the signal mixing cir- 
cuit (8), an output filter (10) to which the modulated 
carrier signal is applied and a transmitter stage. 

7. A radio communication system according to Claim 
6 wherein there is provided means for increasing 
the power level of the pilot signal relative to the user 
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signals in tlie communication cliannels. 

8. A radio communication system according to any of 
Claims 2 to 7 wherein the communication signals 
are implemented by amplitude modulation of the 
carrier signal and the carrier signal generator (9) is 
adapted to generate the carrier signal at a power 
level which is a non-integral multiple of the power 
levels of the communication channels (1 ). 

9. A radio communication system according to any of 
Claims 3 to 8 wherein the secondary station in- 
cludes means for recovering the carrier signal from 
the signals received from the base station and 
means for producing a frequency divided version of 
the carrier signal for use as a clock reference 
throughout secondary station. 

10. A radio communication system according to any of 
Claims 2 to 9 wherein the means for detecting the 
pilot signals and for determining discrepancies be- 
tween the known form of the pilot signals as trans- 
mitted by the base station and as received by the 
secondary station comprises a channel quality es- 
timator (21) consisting of a plurality of correlators 
(22, 23, 24) to each of which the signals received 
from the base station are applied together with cor- 
relation signals corresponding to the transmitted pi- 
lot signals, each correlation signal having a pre-de- 
termined delay compared with the others, an inte- 
grator circuit and a filter circuit (25, 26, 27) associ- 
ated with each correlator and means (28) respon- 
sive to the output signals from the channel quality 
estimator (21 ) to operate upon the signals received 
from the base station in such a manner as to remove 
from the said signals, distortions due to imperfec- 
tions in the communication channel between the 
base station and the secondary station. 

11. A radio channel communication system according 
to Claim 10 wherein the means (28) responsive to 
the output signals from the channel estimator (21) 
to operate upon the signal comprises an inverse fil- 
ter set up from the output signals from the channel 
estimator 

12. A radio communication system according to Claim 
11 wherein there is included means for monitoring 
the peaks of the output signals from the channel 
quality estimator (21 ) and adjusting the time delays 
introduced by the correlators (22, 23, 24) to main- 
tain the said signals within pre-determined limits. 

13. A radio communication system according to any of 
Claims 2 to 12 wherein the secondary station is in 
the form of a handset. 



Patentanspruche 

1. Verfahren zum Verbessern der Verbindungskapazi- 
tat eines Funkkommunikationssystems, enthaltend 

5 die folgenden Operationen: Ubertragen eines 
Schlusselzeichens bekannter Form zusammen mit 
Kommunikationssignalen von einer Basisstation 
(Fig. 1) an eine sekundare Station, Erfassen der 
Schlusselzeichen bei der sekundaren Station (Fig. 

TO 2), Bestimmen irgendwelcher Unterschiede zwi- 
schen den gesendeten und empfangenen Schlus- 
selzeichen, Bearbeiten der empfangenen Schlus- 
selzeichen als Antwort auf die Bestimmung, um die 
empfangenen Schlusselzeichen in ihrer gesende- 

1S ten Form wiederherzustellen, und Bearbeiten der 
Kommunikationssignale in der gleichen Weise, um 
so Verzerrungen in den Kommunikationssignalen 
aufgrund von Storungen im Kommunikationskanal 
zwischen der Basisstation und der sekundaren Sta- 

20 tion zu entfernen, wobei die sekundare Station so 
beschaffen ist, da(3 sie Ruckkehrsignale an die Ba- 
sisstation senden kann, und wobei vor dem Senden 
die Ruckkehrsignale in der gleichen Weise wie die 
Signale bearbeitet werden, die durch die sekundare 

25 Station von der Basisstation empfangen werden, 
um so in den Ruckkehrsignalen Verzerrungen auf- 
grund von Storungen in dem Kommunikationskanal 
zwischen der Basisstation und der sekundaren Sta- 
tion im voraus zu kompensieren, und wobei die Ba- 
se sisstation und die sekundare Station auf der glei- 
chen Tragerfrequenz arbeiten und das Zeitintervall 
zwischen dem Senden von Ausgangssignalen von 
der Basisstation und den Ruckkehrsignalen kurz 
genug gemacht wird, damit die Reziprozitat zwi- 

35 schen der abgehenden Sendung und der zuriick- 
kehrenden Sendung aufrechterhalten wird. 

2. Funkkommunikationssystem, mit einer Basisstati- 
on (Fig. 1) und mehreren sekundaren Stationen 

40 (Fig. 2), wobei die Basisstation so beschaffen ist, 
daR sie zusammen mit Kommunikationssignalen 
ein Schlusselzeichen bekannter Form sendet, und 
jede sekundare Station versehen ist mit einer Ein- 
richtung (22, 23, 24) zum Erfassen der Schlussel- 

45 signale, einer Einrichtung (21 , 25, 26, 27) zum Be- 
stimmen von Unterschieden zwischen der bekann- 
ten Form der Schlusselzeichen, die von der Basis- 
station gesendet werden, und der Form der Schlus- 
selzeichen, die von der sekundaren Station emp- 

50 fangen werden, einer Einrichtung (28), die als Ant- 
wort auf die Bestimmungseinrichtung die empfan- 
genen Schlusselzeichen in der Weise bearbeitet, 
da(3 sie in ihrer Form, wie sie von der Basisstation 
gesendet wurde, wiederhergestellt werden, sowie 

55 einer Einrichtung zum Bearbeiten der Kommunika- 
tionssignale in der gleichen Weise, um Verzerrun- 
gen in ihnen zu kompensieren, die sich aus Storun- 
gen im Kommunikationskanal zwischen der Basis- 



5 



9 



EP 0 564 937 B1 



10 



station und der sekundaren Station ergeben. 

3. Funl^kommunikationssystem nacli Ansprucli 2, bei 
dem die sekundare Station so bescliaffen ist, da(3 

sie Ruckkelirsignale an die Basisstation senden s 
kann, und die sekundare Station eine Einriclitung 
entlialt, um die Ruckkelirsignale vor dem Senden 
in der Weise zu bearbeiten, daB in den Ruckkehr- 
signalen Verzerrungen, die sich aus den Storungen 
im Kommunikationskanal zwischen der Basisstati- ?o 
on und der sekundaren Station ergeben, im voraus 
kompensiert werden. 

4. Funkkommunikationssystem nach Anspruch 3, in 
dem die sekundare Station so beschaffen ist, daR 1S 
sie auf der gleichen Tragerfrequenz wie die Basis- 
station sendet. 

5. Funkkommunikationssystem nach Anspruch 2 oder 
Anspruch 3, in dem die Einrichtung zum Bearbeiten 20 
der von der sekundaren Station empfangenen Si- 
gnale in der Weise, daf3 in ihnen vorhandene Ver- 
zerrungen, die sich aus Storungen im Kommunika- 
tionskanal zwischen der Basisstation und der se- 
kundaren Station ergeben, kompensiert werden, so 2s 
beschaffen ist, daB sie vor dem Senden auch die 
Ruckkehrsignale in der Weise bearbeitet, daB in ih- 
nen Verzerrungen, die sich aus den Storungen im 
Kommunikationskanal zwischen der Basisstation 
und der sekundaren Station ergeben, im voraus so 
kompensiert werden. 

6. Funkkommunikationssystem nach irgendeinem der 
Anspruche 2 bis 5, in dem die Basisstation mehrere 
Vorwartskommunikationskanale (1), einen fur jede ss 
sekundare Station, und einen Schlusselkanal zum 
Erzeugen eines Schlusselkanal-Tonsignals enthalt, 
wobei jeder Kommunikationskanal einen Faltungs- 
codierer (2), in den Benutzersignale eingegeben 
werden konnen, eine Rahmenbildungs- und Ver- 40 
schachtelungsschaltung (3) sowie eine Benutzer- 
code-Generatorschaltung (4) enthalt, wobei die 
Phase der durch einen gegebenen Benutzercode 
erzeugten Benutzercodesignale dessen jeweiligen 
Kommunikationskanal angibt, und wobei der 4S 
Schlusselzeichenkanal eine Einrichtung zum Er- 
zeugen eines Schlusselzeichens einer bekannten 
Form und einen zugeordneten Schlusselzeichen- 
code-Generator (6), eine Einrichtung (8) zum Mi- 
schen der codierten Benutzersignale mit dem so 
Schlusselzeichen, einen Tragersignalgenerator (9), 
dessen Ausgang mit dem Ausgang der Signal- 
mischschaltung (8) moduliert wird, ein Ausgangsfil- 

ter (10), in das das modulierte Tragersignal einge- 
geben wird, sowie eine Senderstufe enthalt. ss 

7. Funkkommunikationssystem nach Anspruch 6, in 
dem eine Einrichtung vorgesehen ist, die den Lei- 



stungspegel des Schlusselzeichens in bezug auf 
die Benutzersignale in den Kommunikationskana- 
len erhoht. 

8. Funkkommunikationssystem nach irgendeinem der 
Anspruche 2 bis 7, in dem die Kommunikationssi- 
gnale durch Amplitudenmodulation des Tragersi- 
gnals implementiert werden und der Tragersignal- 
generator (9) so beschaffen ist, daB er das Trager- 
signal mit einem Leistungspegel erzeugt, der kein 
ganzzahliges Vielfaches der Leistungspegel der 
Kommunikationskanale (1) ist. 

9. Funkkommunikationssystem nach irgendeinem der 
Anspruche 3 bis 8, in dem die sekundare Station 
eine Einrichtung zum Wiederherstellen des Trager- 
signals aus den von der Basisstation empfangenen 
Signalen sowie eine Einrichtung zum Erzeugen ei- 
nerfrequenzgeteilten Version des Tragersignals fur 
die Verwendung als Taktreferenz in der gesamten 
sekundaren Station enthalt. 

10. Funkkommunikationssystem nach irgendeinem der 
Anspruche 2 bis 9, in dem die Einrichtung zum Er- 
fassen der Schlusselzeichen und zum Bestimmen 
von Unterschieden zwischen der bekannten Form 
der Schlusselzeichen, wie sie von der Basisstation 
gesendet werden, und jener, die von der sekunda- 
ren Station empfangen werden, eine Kanalqualitat- 
Schatzeinrichtung (21), die aus mehreren Korrela- 
toren (22, 23, 24) besteht, wobei in jeden von ihnen 
die von der Basisstation empfangenen Signale zu- 
sammen mit Korrelationssignalen eingegeben wer- 
den, die den gesendeten Schlusselzeichen ent- 
sprechen, wobei jedes Korrelationssignal im Ver- 
gleich zu den anderen eine vorgegebene Verzoge- 
rung aufweist, eine Integratorschaltung und eine 
Filterschaltung (25, 26, 27), die jedem Korrelator 
zugeordnet sind, sowie eine Einrichtung (28) ent- 
halt, die auf die Ausgangssignale von der Kanal- 
qualitat-Schatzeinrichtung (21) anspricht, um die 
von der Basisstation empfangenen Signale in der 
Weise zu bearbeiten, daB aus diesen Signalen Ver- 
zerrungen entfernt werden, die sich aufgrund von 
Storungen in dem Kommunikationskanal zwischen 
der Basisstation und der sekundaren Station erge- 
ben. 

11. Funkkanal-Verbindungssystem nach Anspruch 10, 
in dem die Einrichtung (28), die auf die Ausgangs- 
signale von der Kanal-Schatzeinrichtung (21) an- 
spricht, um das Signal zu bearbeiten, ein inverses 
Filter enthalt, das aus den Ausgangssignalen von 
der Kanal-Schatzeinrichtung gebildet ist. 

12. Funkkommunikationssystem nach Anspruch 11, in 
dem eine Einrichtung zum Uberwachen der Spitzen 
der Ausgangssignale von der Kanalqualitat- 
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Schatzeinrichtung (21 ) und zum Einstellen der Zeit- 
verzogerungen, die durch die Korrelatoren (22, 23, 
24) eingefulirt werden, um die Signale in vorgege- 
benen Grenzen zu halten, entlialten ist. 

13. Funl<kommunikationssystem nacli irgendeinem der 
Anspruclie 2 bis 12, in dem die sel<undare Station 
die Form eines Teleplionliorers liat. 



Revendications 

1. Precede d'augmentation de la capacite en liaisons 
d'un systeme de communications radioelectriques, 
comprenant las operations suivantes : remission 1S 
d'un signal pilote de forme connue avec des si- 
gnaux de communication a partir d'une station de 
base (figure 1) vers une station secondaire, la de- 
tection des signaux pilotes a la station secondaire 
(figure 2), la determination des ecarts eventuels en- 20 
tre les signaux pilotes emis et regus, en fonction de 

la determination, la commande des signaux pilotes 
regus pour le retablissement des signaux pilotes re- 
gus sous leurforme emise et le traitement de la me- 
me maniere des signaux de communication afin 2s 
que les distorsions des signaux de communication 
dues aux imperfections dans le canal de communi- 
cation entre les stations de base et secondaire 
soient supprlmees, dans lequel la station secondai- 
re est destinee a permettre remission de signaux so 
de retour a la station de base et, avant remission, 
les signaux de retour sont traites de la meme ma- 
niere que les signaux regus par la station secondai- 
re a partir de la station de base afin que les signaux 
de retour sublssent une compensation prealable ss 
des distorsions dues aux imperfections du canal de 
communication entre les stations de base et secon- 
daire, et dans lequel les stations de base et secon- 
daires travaillent a la meme frequence porteuse et 
I'lntervalle de temps compris entre remission des 40 
signaux vers I'exterieur a partir de la station de base 
et les signaux de retour est rendu suffisamment 
court pour que la reciprocite puisse etre conservee 
entre les emissions vers I'exterieur et de retour 

45 

2. Systeme de communications radioelectriques com- 
prenant une station de base (figure 1) et plusleurs 
stations secondaires (figure 2), dans lequel la sta- 
tion de base est destinee a emettre un signal pilote 

de forme connue avec des signaux de communica- so 
tion et chaque station secondaire comporte un dis- 
positif (22, 23, 24) de detection des signaux pilotes, 
un dispositif (21, 25, 26, 27) destine a determiner 
les ecarts entre laforme connue des signaux pilotes 
emis par la station de base et la forme des signaux ss 
pilotes regus par la station secondaire, un dispositif 
(28) commande par le dispositif de determination et 
destine a traiter les signaux pilotes regus pour les 



remettre a la forme emise par la station de base, et 
un dispositif destine a traiter de la meme maniere 
les signaux de communication pour assurer la com- 
pensation des distorsions dues aux imperfections 
du canal de communication entre les stations de ba- 
se et secondaire. 

3. Systeme de communications radioelectriques se- 
lon la revendicatlon 2, dans lequel la station secon- 
daire est destinee a pouvoir emettre les signaux de 
retour vers la station de base et la station secondai- 
re comporte un dispositif destine a traiter les si- 
gnaux de retour avant la transmission de maniere 
que les distorsions dues aux imperfections du canal 
de communication entre les stations de base et se- 
condaire sublssent une compensation prealable 
dans les signaux de retour 

4. Systeme de communications radioelectriques se- 
lon la revendicatlon 3, dans lequel la station secon- 
daire est destinee a emettre a la meme frequence 
porteuse que la station de base. 

5. Systeme de communications radioelectriques se- 
lon la revendications 2 ou 3, dans lequel le dispositif 
destine a traiter les signaux regus par la station se- 
condaire afin que les distorsions dues aux imper- 
fections du canal de communication entre les sta- 
tions de base et secondaire soient compensees est 
aussi destine a traiter les signaux de retour avant 
la transmission afin que les distorsions dues aux im- 
perfections du canal de communication entre les 
stations de base et secondaire soient compensees 
prealablement. 

6. Systeme de communications radioelectriques se- 
lon I'unequelconquedes revendications 2 a 5, dans 
lequel la station de base comprend plusleurs ca- 
naux(1)de communication directe, un pour chaque 
station secondaire et un canal pilote pour la creation 
d'un signal de sonnerle de canal pilote, chaque ca- 
nal de communication comprenant un codeur de 
convolution (2) auquel peuvent etre appliques les 
signaux d'utilisateur, un circuit de mise en frame et 
d'entrelacement (3) et un circuit (4) de generateur 
de code d'utilisateur, la phase des signaux de code 
d'utilisateur crees par le code d'utilisateur determi- 
ne etant representative de son canal respectif de 
communication et le canal de signal pilote compre- 
nant un dispositif de creation d'un signal pilote de 
forme connue, et un generateur associe (6) de code 
de signal pilote, un dispositif (8) destine a melanger 
le signal code d'utilisateur au signal pilote, un ge- 
nerateur (9) de signal de porteuse dont le signal de 
sortie est module par le signal de sortie du circuit 
de melange de signaux (8), un flltre de sortie (10) 
auquel est applique le signal module de porteuse, 
et un etage emetteur. 
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7. Systeme de communications radioelectriques se- 
lon la revendication 6, dans lequel un dispositif est 
destine a augmenter le niveau de puissance du si- 
gnal pilote par rapport aux signaux d'utilisateur 
dans les canaux de communication. s 

8. Systeme de communications radioelectriques se- 
lon I'une quelconque des revendications 2 a 7, dans 
lequel les signaux de communication sont mis en 
oeuvre par modulation d'amplitude du signal de por- ?o 
teuse, et le generateur (9) de signal de porteuse est 
destine a creer le signal de porteuse avec un niveau 

de puissance qui est un multiple non entier des ni- 
veaux de puissance des canaux de communication 

(1). 15 

9. Systeme de communications radioelectriques se- 
lon I'une quelconque des revendications 3 a 8, dans 
lequel la station secondaire comporte un dispositif 

de recuperation du signal de porteuse parmi les si- 20 
gnaux regus de la station de base et un dispositif 
destine a produire une version divisee en frequence 
du signal de porteuse afin qu'elle soit utilisee com- 
me reference d'horloge dans la station secondaire. 

25 

10. Systeme de communications radioelectriques se- 
lon I'une quelconque des revendications 2 a 9, dans 
lequel le dispositif de detection des signaux pilotes 
et de determination des ecarts entre la forme con- 
nue des signaux pilotes emis par la station de base so 
et regus par la station secondaire comporte un es- 
timateur (21) de qualite de canal constitue de plu- 
sieurs correlateurs (22, 23, 24) a chacun desquels 
sont appliques les signaux regus de la station de 
base avec des signaux de correlation correspon- 35 
dant aux signaux pilotes emis, chaque signal de 
correlation ayant un retard predetermine compare 
aux autres, un circuit integrateur et un circuit de filtre 
(25, 26, 27) associe a chaque correlateur et un dis- 
positif (28) commande par les signaux de sortie de 40 
I'estimateur (21) de qualite de canal pour le traite- 
ment des signaux regus de la station de base d'une 
maniere telle que les distorsions dues aux imper- 
fections du canal de communication entre la station 

de base et la station secondaire soient retirees des 45 
signaux. 

11. Systeme de communications par des canaux ra- 
dioelectriques selon la revendication 10, dans le- 
quel le dispositif (28) commande par les signaux de so 
sortie de I'estimateur de canal (21) pour le traite- 
ment du signal comprend un filtre inverse etabli a 
partir des signaux de sortie de I'estimateur des ca- 
naux. 

ss 

12. Systeme de communications radioelectriques se- 
lon la revendication 1 1 , dans lequel un dispositif est 
incorpore afin qu'il controle les valeurs de crete des 



signaux de sortie de I'estimateur (21 ) de qualite des 
canaux et d'ajustement des retards temporels intro- 
duits par les correlateurs (22, 23, 24) afin que les 
signaux soient maintenus entre des limites prede- 
terminees. 

13. Systeme de communications radioelectriques se- 
lon I'une quelconque des revendications 2 a 12, 
dans lequel la station secondaire est sous forme 
d'un combine. 
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